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Stimulus | Response
Energy System Analytical
source under information
study
l Figure 1-1 Block diagram showing the overall process of

L an instrumental measurement.
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TABLE 1-2 Some Examples of Instrument Components

stlort 4325 sl o olSis Ygans I

Data Domain j
Energy Source Analytical Input of Transduced Information
Instrument (stimulus) Information Transducer Information Processor Readout
Photometer Tungsten lamp,  Attenuated light ~ Photocell Electrical Meter scale Current
glass filter beam current meter
Atomic emission  Flame UV or visible Photomultiplier ~ Electrical Amplifier, Chart
spectrometer radiation tube potential demodulator, recorder
monochromator
chopper
Coulometer DC source Cell current Electrodes Electrical Amplifier Chart
current recorder
pH meter Slample/glass Hy.dr'ogen ion Glass-calomel  Electrical Amplifier, Digital uni
electrode activity electrodes potential digitizer
X-Ray powd g :
diffrathmet;r Zi rl:;l); tube, D:if-fr{cted Photographic Latent Chemical Black
Fadiation film image developer images
on film
Color Sunli
ght Col
comparator & Eye Optic nerve Brain visual
signal color
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Phototransducer
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Fluorescence

emission
Energy source

Resistor

Digital voltmeter

Laser Tonic water filter
(analyte) (a)
. 1 Fluorescence
Information ___ Source []__,| intensity
flow Intensity of analyte

Laws of eter

Governed by — chemistry and
physics mﬂ-m

(c)

Ly

Figure 1-3 A block diagram of a fluorometer showi
(b) a diagrammatic representation of the flow o. fin
the instrument, and (c) the rules governing the data d
surement process.

'



<ol B Jalwg

&b;odﬁwuwdl&uydséjsa&u @5]0154.»éaﬁﬂ‘jﬁlﬁ)“)ﬁb)lb‘ﬁwi‘sfuyw‘f 4

Sels




S 4370 g 5 S !

sk amsls Ll )0 e Gl b Il 5l g 0,8 ol Ko losend
F0gd (o0 bl p IS 4 olfiws g g, bl S5l

003 Gely g2 SV lgas iy s iy 5 )

fowl o3V (280 ax-

Cnl oy 50 diges Hlode a>-0

fowl jad> bl clale o S

fogd oo Jlas cel digod 3l lil a> -0

Clz dged o plo oloond 9 (Sopd ol

vV vV vV vV v v v v Y

3,50 )18 4525 9550 Wb diges diz-o




iy pl5,) L L S o Sloe laseie Y

B 658 o 3lSET 0o il <ol (B aile il o lalSiws 25 0 Shee slp b lxs o)

@ 4528 At SO gl ol 2o by, SO 088 b (09 yislie pasid Cu Gl | o jlre (]
YUY

(8 s ¢ 82S (Slo jlemo b s 9 995 (00 5 Sl cenlin (alis 0 50S o Jlre ol 5l ool Sl oy

D9l oo ol Jla3 550 (B gy diged yo lil w4 dje g Ay g pal)d g an e p)l5 O les g




o b 5B gy 9 (S donie

Aitwd (J9Sdge g (sodl (omiw b e Gl a e sle b, Sl e by, ()

2 s cosle b udoliiag 2SI 2l 25 i odle il e oole b ials Gilis glyil LS oy oll
55 s ol 5 55 b yg,iSUl 5 o g e 3 51 (sl Ao, o g rlyel il (5,1 (sl S ploo b iusS
WS (o



b lizo g w31 il (IS 019>

Jsb asile ola i)y ] 45 4 Sl onginw 3o (55 51 oolitiasl b uabolinag 2SI il ply 31 6l
.Q)h}\f (5‘0 9)15

0,3 65 st o 15 (sl g Conl Il (Ll (6551 25 g Dda wiile olb oy Ay 0 Wb (g0 (595l
Sgdae 4185 13 50 b sl




b laog ySI1 il (2> 90 o195

)’Lé.o.cb (o C;L}L.qg.; Lasxio ‘\Sé-,{}-g‘g ;M...Ja“ beo sl Q‘Aﬁ.a&)smdgo‘fsa‘) polo l.;.{msj.';_i” u....’l.’
o-.\.u.L:S ‘,,u...L: L.Mgﬂ‘w.’l:t_i’yﬁd%s Kw &B;).‘aa)écdgmsa)m‘u.e" ?)JBP.Q).’JBA.C&L"B))Q
axio S5 50 cmablione b (SO Sl lae Gllug plad a5 Wil oo das coodad .anl ool ool lis mlas

QS oo ]800k



Electric field I I
¥

| «—— Wavelength, A ——|

f\ T_/_(k
Amplitude “
A
¥

Time or distance

Magnetic field x
-

——— Electric field ——+
=

Direction
of
propagation

(a) (b)

Y

Figure 24-1 Wave nature of a2 beam of single frequency electromagnetic radiation.

In (a), a plane-polarized wave is shown propagating along the x axis. The electric field oscillates
in a plane perpendicular to the magnetic field. If the radiation were unpolarized, a component
of the electric field would be seen in all planes. In (b), only the electric field oscillations
are shown. The amplitude of the wave is the length of the electric field vector at the wave

maximum, while the wavelength is the distance between successive maxima.
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Figure 24-2 Change in wavelength as radiation passes from air into a dense glass and back
to air. Note that the wavelength shortens by nearly 200 nm, or more than 30%, as it passes
into glass; a reverse change occurs as the radiation again enters air.
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